RISK ESTIMATES FOR NONSMOKER LONG CANCER 
BASED UPON MODELING PROCEDURES 

In 1985/ Repace and Lowrey published an article claiming that 
exposure to ETS is responsible for 500 to 5,000 lung cancer 
deaths per year in the United States. 1 This report received 
extensive press coverage upon its release. 

The report contains two highly theoretical models for 
estimating risks of lung cancer from ETS exposure. One model 
relies upon a "reinterpretation" of the epidemiologic studies 
of lung cancer in nonsmokers; the second model estimates lung 
cancer mortality among nonsmokers based on a single study 
dealing with the Seventh Day Adventists, a religious group 
known for its vigorous opposition to smoking. 

Critics of the Repace and Lowrey approach have pointed out 

that the estimates are based on errors and "unrealistic 

2 

assumptions" which result in overestimations of exposure. 
One analysis of the model showed that, depending on the 
assumptions and input data used, the estimates are inherently 
inaccurate and may vary by as much as 300-fold. Another 
scientist noted that the exposure and dose levels used in the 
modeling exercise were not based on actual measurements; such 
measurements reported elsewhere range from "ten- to one- 
hundred-fold less than that in the Repace and Lowrey model." 4 


Source: https://www.industrydocuments.ucsf.edu/docs/xldkOOOO 


2500061531 



Other criticisms have focused on the report's methods of 

analysis, 5 ” 7 and suggest that Repace and Lowrey failed to 

control for other confounding factors, and that their model 

did not provide "the very statistical bases of estimation 
4 

procedures." 

Repace and Lowrey's estimate of nonsmoker lung cancer risks 

in the workplace was also criticized by scientists who noted 

that none of the epidemiologic studies of ETS exposure and 

disease in nonsmoking working women report a statistically 

2 

significant increase in risk. 

Two British researchers, Darby and Pike, published a paper in 
1988 describing another type of mathematical model which 
predicted potential effects from ETS exposure based on data 

o 

from a study on active smoking. Even when adjustments were 
made for childhood exposure to ETS, the authors reported that 
the model predicted a risk for nonsmokers that was smaller 
than "the underlying background risk for lung cancer." They 
concluded that their model could not explain the difference 
between risks reported for nonsmokers in epidemiologic studies 
and the low levels of ETS exposure reported in other studies. 
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The Darby and Pike model was criticized in 1990 by Wald, et 
al., authors of one of the earlier meta-analyses on the 
epidemiologic studies of ETS exposure and lung cancer 
incidence. 9 Wald's group questioned Darby and Pike's 
conclusion that there was a discrepancy between risks estimated 
by epidemiologic studies and by exposure data. Darby and 
Pike replied that the existing cotinine data employed by Wald, 
et al., were possibly both insufficient and inappropriate to 
allow an adequate comparison to be made with the epidemiologic 
data. 10 
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ETS AND CANCER OF SITES OTHER THAN THE LONG 


Introduction 

A presenter at the recent McGill Symposium in Montreal, 

Canada, described the then-available epidemiologic studies on ETS 

and cancer other than the lung as follows: 

These nine studies provide insufficient data 
to evaluate the effect of ETS on cancer other 
than of the lung. The reported associations 
are weak and inconsistent, and are subject to 
the potential effects of biases and uncontrolled 
confounding factors . . . 

These studies concern a variety of cancer sites; the publications 
on each are briefly summarized below. Highlighted copies of the 
papers on cancer at other sites are found at Tabs 1-11. 

All Cancers Combined 

• Several studies have presented risk estimates for overall 
cancer incidence, regardless of site, among individuals 
reporting ETS exposure. This procedure disregards differences 
in etiology, mechanism and confounding factors among the 
various types of cancer? nevertheless, some authors have 
presented data in this fashion. 

Hirayama (1984) reported a significant elevation in risk 
for "cancer of all sites," in nonsmoking women whose husbands 
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smoked; he attributed the elevation to increased risks for lung, 

2 

nasal sinus, and brain cancers. 

Hiller (1984) reports on a "case-control" study conducted 
in Pennsylvania by interviewing the surviving relatives of women 
whose death notices were published in a local newspaper. Hiller 
reported an overall odds ratio of 1.40 for "death due to cancer" 
among women whose husbands smoked. Questions can be asked about 
the accuracy of the amount of recall required of the relatives in 
this study. 


In an abstract, Reynolds, et al., (1987) reported that a 
record-linkage study in Alameda County, CA concluded that nonsmoking 
women married to smokers had a 70% higher risk of cancer incidence 
at all sites, and that they had an approximate relative risk of 7.0 

A 

for "smoking-related cancers." The abstract provides insufficient 
information to judge the quality of the study? the reported risk 
estimates should be viewed with caution. 

Sandler, et al., (1989) reported statistically 
nonsignificant point estimates of 1.01 (males) and 1.00 (females) 
for all cancers in persons reporting ETS exposure. 5 The authors' 
subdivision of the category into "smoking-related" and "other" 
cancers yielded no statistically significant risk estimates. This 
study was criticized by Holcomb (1989) as being "poor science" and 
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"inadequately designed." 6 
Brain and Kasai Sinus Cancers 

• A single report claims to show an increased risk for brain 
and nasal sinus cancers associated with marriage to a smoker. 
No other researchers have been able to replicate these 
findings and they must be considered isolated. 

Only Hirayama (1984), reporting further on his study of 
Japanese women, has reported statistically significant associations 
in women between brain and nasal sinus cancers and spousal 
smoking.^ 

Breast Cancer 

• Some claims have been made for a relationship between husband's 
smoking and breast cancer in nonsmoking women. 

Sandler, et al., (1985) reported a statistically non¬ 
significant increased risk for breast cancer in non-smoking women 
and statistically significant elevated risks for cancers of the 
endocrine system associated with early life (i.e., childhood) 

7 

exposure to parental smoking. 
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Hirayama (1984), In his discussion of his claim that his 

data support an elevated risk for all cancers in nonsmoking women 

whose husbands smoke, suggested that part of the reported increase 

2 

might be due to breast cancer. In a 1991 article. Wells reports 
a statistically nonsignificant increased risk of breast cancer 

O 

using additional data supplied by Hirayama. 

P ladd e r _j g anger 

• Two case-control studies have specifically examined bladder 
cancer incidence; neither reported an association between 
bladder cancer and exposure to ETS at home or at work. 

The 1986 Kabat, et al., paper reported that cases and 
controls in this study did not differ significantly in reporting 
'•sidestream smoke exposure" at home, at work or in transportation. 9 
Neither did they differ significantly in whether or not their spouse 
smoked. The authors concluded that "exposure to sidestream smoke" 
is not an important factor in bladder cancer in nonsmokers. 

The second study to report on bladder cancer is by Burch 
et al. (1989). 10 It was conducted in Alberta and Ontario, Canada. 
None of the reported relative risks was statistically significant. 
The authors concluded that there was no evidence for an effect of 
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"passive smoking" on bladder cancer incidence in smokers or 
nonsmokers. 

Cervical Cancer 

• Two studies have reported on ETS exposure and the incidence of 
cervical cancer. Both fail to account sufficiently for 
confounding factors. 

Statistically significant elevated risks for cervical 
cancer were reported in a 1985 study by Sandler, et al., of 
patients in North Carolina.This study has been criticized 
because it did not control for known risk factors such as sexual 
activity, which is strongly correlated with incidence of cervical 
cancer. 


Slattery, et al., (1989), in a study of women in Utah, 

reported a statistically significant increased risk of cervical 

cancer in non-smokers who reported three or more hours of ETS 

12 

exposure per day (risk estimate of 3.43, 95% Cl 1.23-9.54). 

Although the researchers adjusted for age, church attendance, 
education and number of sexual partners, these variables do not 
account for all factors that may contribute to disease. 


- 5 - 


Source: https://www.industrydocuments.ucsf.edu/docs/xldkOOOO 


2500061539 



Zang, Wynder and Harris authored a letter in response to 

13 

the Slattery, et al., study. They wrote: 

[T]here clearly is undermatching of control 
patients with regard to important risk factors 
including sexual activity, religious background, 
and education. . . . Since the previously 

mentioned risk factors are correlated highly 
with one another as well as with active and 
passive smoking, the risk estimates relating 
smoking and cervical cancer may be subject to 
substantial bias and confounding. ... In 
fact, the adjusted odds ratios are probably no 
more than the leftover effect of variables 
controlled imperfectly by logistic regression. 


In a response, Slattery acknowledged that her group's conclusions 
"should be verified in other studies." 14 


Childhood Cancers 

• Two papers have claimed that their data show that childhood 
exposure to ETS is related to increased incidence of certain 
childhood cancers. 

Grufferman, et al., (1982) reported a statistically 
significant relative risk of 3.9 (95% Cl 1.5-9.6) for father's 

cigarette smoking for childhood rhabdomyosarcoma in a case-control 
study in North Carolina. Only 33 cases were included in the 
study; only 23 cases were included in the analysis of father's 
smoking. Conversely, for the 8 cases with maternal smoking, the 
reported relative risk was 0.8 (95% Cl 0.3-2.0). An extremely 
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large number of analyses was conducted in this study, suggesting 
the possibility of data-dredging. 

A recent study (John, et al., 1991) reported associations 
for father's smoking during pregnancy (i.e., a surrogate for ETS 
exposure of the pregnant woman) in the absence of maternal smoking, 
with several indices of childhood cancer: all cancers combined 

(OR = 1.2, 95% Cl o.8-2.1), acute lymphocytic leukemia (OR = 1.4, 
95% Cl 0.6-3.1), lymphomas (OR - 1.6, 95% Cl 0.5-5.4) and brain 

cancer (OR = 1.6, 95% Cl 0.7-3.5). 16 Not one of the associations 
was statistically significant. 

Conclusion 

• The studies concerning ETS exposure and cancer other than of 
the lung are few in number and subject to the same criticisms 
applicable to the lung cancer studies, e.g., "data-dredging," 
no assessment of exposure, inadequate control for confounding 
factors. Additionally, there are only one or two reports on 
a given cancer endpoint. Without replication of the results, 
it is not possible to reach any conclusion about ETS exposure 
and non-pulmonary cancer incidence. 
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ETS and Heart Disease 


Introduction 

This notebook discusses and provides copies of the public 
literature bearing directly on the claim that environmental tobacco 
smoke (ETS) is related to heart disease. Most of this literature 

is epidemiological, with a current total of 11 studies presenting 

t _-_ 

data on a possible statistical asso ciation between ETS and heart 
disease incidence or mortality. 


These epidemiological reports are important because they 
are the primary basis for claims of an elevated heart disease risk 
in nonsmokers exposed to ETS. However, the literature also contains 
claims of special harm in compromised individuals, such as heart 
disease patients, or regarding biochemical effects that might 
mediate an adverse effect of ETS on heart disease incidence or 
mortality. Accordingly, this notebook also includes several 
laboratory and statistical reports dealing with ETS and exercise 
performance, particularly in angina patients, or with biochemical 
factors suggested as involved in the development of heart disease. 

Each of the articles included in this notebook has been 
highlighted in blue and yellow. The blue highlighting identifies 
the most notable comments supporting a relationship of ETS with 
heart disease, or that are otherwise adverse regarding tobacco or 
smoking. The yellow highlighting identifies comments that 
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challenge, or at least that are concessionary concerning, the 
potential involvement of ETS or tobacco in disease causation. 

The initial section of this notebook contains an overview 
and discussion of the literature. The literature itself is grouped 
into four appendices. Appendix A (Tabs 1-13) contains the primary 
epidemiological reports, consisting of 11 studies reported in 13 
articles. A summary and discussion of major criticisms is provided 
for each individual study. Appendix B (Tabs 14-17) contains the 
major meta-analyses and reviews concluding that ETS is associated 
with an elevated heart disease risk. Appendix C (Tabs 18-23) 
contains the primary reviews which have judged that the data are 
inadequate to conclude that ETS is related to heart disease. 
Appendix D (Tabs 24-35) contains a mixed group of articles which 
provide data concerning ETS in relation to exercise performance, 
potential effects in heart patients or in relation to 
cardiovascular biochemical and cellular processes. Short summaries 
are provided with the articles in Appendix D. If notable letters 
to the editor or other editorial comments were published concerning 
any of the articles in this notebook, these materials were also 
included. 
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Epidemiologic Reports and Reviews 


Reports with ori ginal data 


Th ere are currently 11 studies (in 13 reports) presenting 
epidemiological data on a possible statistical association between 


ETS and 

heart disease incidence 

and 

mortality. 

There 

are 

13 

reports, 

because for two studies. 

the 

data were 

presented 

in 

two 


separate articles. It should be emphasized, however, that the 
epidemiological reports on the heart disease issue include several 
scientifically weak sources, particularly meeting abstracts. 
Furthermore, all of these studies are open to serious 
methodological criticisms. Summaries of the individual studies, 
as well as a list of the major criticisms of each, are provided 
with the highlighted copies of the articles in Appendix A. 

The ETS associated risks reported in the 11 
epidemiological studies are summarized in the following table. 



Source: https://www.industrydocuments.ucsf.edu/docs/xldkOOOO 


2500061546 



ETS/Heart 

Disease Epidemioloaieal 

Reports 


Sjsk 

Reported Risk 

Statistical Testing 

Butler (1990) 1 

F 

RR ■ 1.40 


0.51 - 3.84 (95% Cl) 

Garland et al. 

F 

RR = 2.7 


p < .10 

(1985) 2 


.Ctrl YSa ECS 



Gillis et al. 

M 

31 vs 45 per 

loVyr 

No stat. test rpted. 

(1984) 3 

F 

4 vs 12 per 

io 4 /yr 

No stat. test rpted. 

♦He, et al. 

(1989) 4 

F 

OR - 1.50 


p < .01 

♦Helsing, 

M 

RR - 1.31 


1.1-1.6 (95% Cl) 

et al. (1988) 5 

F 

RR *= 1.24 


1.1-1.4 (95% Cl) 

Hirayama 

F 

RR - 1.31 


1.06-1.63 (90% Cl) 

(1984) 6 

(husbands smoking >20 cigs/day) 

♦Hole, et al. 
(1989) 7 

M+F 

RR - 2.01 


1.21-3.35 (95% Cl) 

Humble, et al. 
(1990)® 

F 

RR - 1.59 


0.99-2.57 (95% Cl) 

Lee, et al. 
(1986)® 

M+F 

RR « 1.03 


0.65-1.62 (95% Cl) 

♦Martin, et al. 
(1986) 10 

F 

RR - 3.4 


p < .01 

Palmer, et al. 
(1988) 11 

F 

RR - 1.2 


No stat. test rpted. 

♦Sandler, 

M 

RR « 1.31 


1.05-1.64 (95% Cl) 

et al.(1989) 12 

F 

RR * 1.19 


1.04-1.36 (95% Cl) 

Svendsen, 
et al. (1987) 13 

M 

RR = 2.23 


0.72-6.92 (95% Cl) 

NOTE: Gillis 

, et 

al. (1984) and Hole, et 

al. (1989) are based 


on the same study. Also, Helsing, et al. (1988) and 
Sandler, et al. (1989) are based on the same study. 


♦Reported to be statistically significant at the 95% level of 
confidence. 
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In an overall evaluation of the epidemiological reports, 
it is important to consider the issue of statistical significance. 
Some fluctuation in disease or mortality rates will occur simply 
by chance alone. Hence, when these rates are compared, as in risk 
ratios, it is necessary to apply a standard to determine the 
statistical likelihood that an apparent elevation or reduction in 
risk reflects chance variation or whether it reflects an actual 
difference in the comparison groups. The traditional scientific 
standard is to require that a statistical test indicate at least a 
95% probability that an observed difference reflects a true effect. 
Stated in reverse, this would mean that the standard only allows a 
5% probability that the result was due to chance. 

When discussing relative risks, if the disease, or 
mortality rates are equivalent in the comparison groups, this will 
be reflected in a ratio of 1.0. When a statistical test is 
performed, the 95% standard is met when the 95% confidence intervals 
are reported not to include 1.0. Sometimes a "p" value is given, 
which states the probability that an observation is due to chance. 
Hence, a statement of "p < .05" means that the observation could 
have occurred by chance less than 5% of the time. To state 
"p < .05" or to provide 95% confidence intervals that do not include 
1.0, are equivalent indications of statistical significance. 
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Only four of the 11 epidemiologic al studies regarding 
ETS and heart disease report a statistically significant result at 
the 95% level o f confidenc e. (1) He, et al. (1989), a Chinese 
language report based on only 34 female heart disease patients; (2) 
Helsing, et al. (1988)/Sandler, et al. (1989), a study based on a 
Maryland census in which the information regarding spousal smoking 
(used to estimate ETS exposure) was from 1963 ; (3) Hole, et al. 
(1989), a Scottish study based on only 84 heart disease deaths; 
and (4) Martin, et al. (1988), a report based on 23 women who 
reported having a heart attack and which was given a conference 
but apparently not otherwise accepted for publication. 


In sum, seven of the 11 studies of ETS exposure and heart 
d isease have failed to report a statistically significant 
association. In the fo ur studies that have claimed a statistically 
significant relationship, two were from outside the United States. 
Three were very small-scale. All of these studies suffer from a 
variety of serious methodological weaknesses. 



A list of the most common weaknesses in the individual 
studies is provided below. It will be recognized that these are 
characteristic of epidemiological studies of ETS in general, not 
simply those relating to heart disease. For a more detailed 
discussion of the criticisms applicable to each study, see Appendix 
A. 
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1. Small sample sizes. 

2. I»ack of statistical significance, or failure to 
test for statistical significance. 

3. Potential misclassification of the smoking status 
of study participants. 

4. Inadequate assessment of ETS exposure. 

5. Failure to control adequately for biases stemming 
from potential confounding variables. 

6. Failure to confirm causes of death via autopsy or 
other histological methods. 

Reviews claiming ETS-associated risk 

Despite the scientific weaknesses in the epidemiologic 
literature on ETS and heart disease, four recent reviews have 
concluded that ETS is associated with an increased risk of heart 
disease and that, in fact, such exposure causes a large number of 
deaths each year. Copies of these reviews are provided in Appendix 
B. Each of these reviews attempted to estimate an overall risk 
based on the combined data from the epidemiologic studies. These 
estimated risk ratios and the associated 95% confidence intervals 
are provided in the following table. 
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Meta-Analyses and Reviews of ETS-Heart Disease Data 




BE 

95% Cl 

wells (1988) 14 

Males 

1.31 

(1.1-1.6) 


Females 

1.23 

(1.11-1.36) 


BSPS 



Kawachi, et al. 

(1989) 15 

Males 

1.3 

(1.1-1.6) 


Females 

1.2 

(1.1-1.4) 


Workplace 




Males 

2.3 

(1.4-3.4) 


Females 

1.9 

(1.4-2.5) 

Kristensen (1989) 16 

Both sexes 

« 1.3 


Glantz and Parmley 
(1991) 17 

Both sexes 

1.3 

«-*N 

• 

H 

1 

M 

• 

H 


These estimates were generally derived from the 
statistical technique known as meta-analysis. (The Kristensen 
article appears to be an exception, in that the estimated 1.3 
relative risk was apparently based on an informal estimation and 
no confidence intervals were given.) Although these reviews varied 
somewhat in form, detail and focus, the estimates were generally 
similar, about 1.3, reflecting a 30% elevation in risk associated 
with ETS exposure. 

The Kawachi, et al. (1989) discussion was fairly narrowly 
focused on New Zealand. The Kristensen (1989) discussion was a 
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limited part of a larger discussion of factors involved in 
cardiovascular diseases and the work environment. Thus, the major 
reviews, both of which clearly involved meta-analytic techniques, 
were those by Wells in 1988 and by Glantz and Parmley in 1991. 
These two reports are discussed further below. 

A. Judson Wells, a c onsultant to the American Lun g 
Association, statistically combined the data from several reports 
on ETS and heart disease, including both prospective (cohort) and 
case-control studies. He then calculated overall relative risks 
(ETS exposed versus nonexposed) for lung cancer (1.44 for females; 
2.1 for males), cancers other than lung (1.16 for females; no risk 
elevation for males) and heart disease (1.23 for females; 1.31 for 
males). He also estimated numbers of death related to these disease 
categories, claiming that ETS exposure results in 46,000 deaths 
per year in nonsmokers. Of these, 3,000 are claimed to be from 
lung cancer. For cancers other than the lung, he calculated that 
ETS exposure results in 11,000 annual deaths. The largest number 
of deaths from ETS exposure was claimed to be due to heart disease. 
He claimed that 32,000 nonsmoker heart disease deaths per year 
stem from ETS exposure. 

The most recent, and certainly the most widely publicized, 
review of ETS and heart disease was undertaken by two authors from 
the Department of Medicine, University of California, San Francisco. 

- 9 - 


Source: https://www.industrydocumer ucsf.edu/docs/xldk0000 


2500061552 



In their 1991 paper, Stanton Glantz and William Parmley conclude 
that ETS exposure is statistically associated with an estimated 
30% increase (relative risk of 1.3) in heart disease risk in 
nonsmokers. They argue that this translates into 37,000 heart 
disease deaths in nonsmokers stemming from ETS exposure. Glantz 
and Parmley also discuss a number of biochemical and experimental 
studies which purportedly support the biological plausibility of 
such a relationship. 

In evaluating the claims by Wells and by Glantz and 
Parmley, it should be emphasized tha t meta-analysig , the technique 
from which they derive their risk estimate s^X^s appropriately use d 
only when the underlying studies are highly similar and of high 
quality. If the underlying studies are based on different 
populations and procedures and suffer from serious methodological 
weaknesses, then any meta-analysis will c onsequently be invalidat ed. 

The above considerations are directly applicable to an 
evaluation of the risk claims regarding ETS and heart disease. 
These claims are based on meta-analyses of a small group of 
epidemiological studies reporting a relationship between ETS 
exposure and an increased risk of heart disease. In general, these 
studies deal with spousal smoking and assess heart disease risk in 
the nonsmoking spouse. Otherwise, these studies used widely 
disparate methodologies, study populations and endpoints. Several 
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are very weak, preliminary, available only in abstract form, or 
are based on such scanty data that they quite arguably are not 
sufficiently reliable or valid even to be considered seriously in 
a meta-analysis. Appendix A contains discussions of the major 
flaws in the individual studies. 

Reviews emphazino inconclusi veness of the data 

Reviews such as those by Wells and by Glantz and Parmley 
often receive a great deal of publicity. However, it is important 
to recognize that there have been a number of other examinations 
of the data concerning ETS and heart disease. Several important 
reviews have concluded that the data on this issue are equivocal 
and inadequate to support claims of an increased heart disease 
risk in nonsmokers exposed to ETS. 

The first major reviews of the epidemiological data on 
ETS and heart disease appeared in 1986. In that year, a report of 
the United States Surgeon General 18 examined the available data and 
judged that "no firm conclusion" (p. 10) could be made regarding 
a possible relationship between ETS and heart disease. Also in 
1986, a si milar evaluation appeared from a committee of the National 
Research Council of the National Academy of Sciences. 1 ® This 
committee calculated that any potential heart disease risk related 
to ETS would be "difficult to detect or estimate reliably" from 
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epidemiological studies, and would be "the same order of magnitude 
as what might arise from expected residual confounding due to 
unmeasured covariates." (p. 263) 

Thus, both the 1986 Surgeon General*s Report and the 
National Research Coun cil report judged that the data were 
insufficient to allow a conclusion that ET S exposure is a cause of 
hea rt disease. Even the 1991 review by Glantz and Parmley 
recognized this as a "reasonable" position, at least in 1986. On 
the other hand, Glantz and Parmley argued that data published since 
1986 warrant that this conclusion be modified. However, other 
scientists have undertaken more balanced and critical reviews of 
the more recent data and have judged that it remains inconclusive. 
The four most significant of these reviews, and their conclusions, 
are as follows: 

a. At a major conference on ETS held at McGill 
University in 1989, Lawrence Wexler, of the New York Medical 
College, concluded that recent data did not provide a basis 
for altering the earlier conclusions by the Surgeon General 
and National Research Council concerning ETS and cardiovascular 
disease. 

Based on the available evidence, it is this 
author's opinion that it has not been 
demonstrated that exposure to ETS increases 
the risk of cardiovascular disease, (p. 139) 20 
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b. A similar evaluation was made by two scientists 
from the United Kingdom, who reviewed the literature on ETS 
and heart disease and presented their conclusions at an 
international conference on indoor air quality held in Lisbon, 
Portugal in April 1990. 


It is concluded that no increased risk of 
cardiovascular disease can be associated 
unequivocally with exposure to ETS, and it 
seems probable that this will continue to be 
the case until specifically designed trials 
are instigated, and some objective measure of 
degree of exposure can be devised. (p. 215) 2 * 


c. Another scientific review of this literature was 
performed by two physicians from the University of Munich, 
Germany and given at an international conference in Hungary in 
June 1990. The conclusion was similar. 


Taking into account the small increase in 
coronary risk in passive smokers as compared 
to non-exposed subjects and also the low 
validity and small number of epidemiological 
studies available and the fact that their 
results are at least inconsistent, a 
relationship between passive smoking and 
cardiovascular diseases cannot be established 
on these data. (p. 6) 22 


d. In a 1991 book discussing a wide range of issues 
involving ETS, the literature on heart disease was reviewed 
by Alan Armitage, former director of toxicology of a major 
European research laboratory and now head of pharmacology at 
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the Tobacco Research Council Laboratories in the United 
Kingdom. He judged that the scientific data have not 
established an increased heart disease risk in nonsmokers 
exposed to ETS. 

It is clear that the evidence for a harmful 
effect of ETS in enhancing CHD [coronary heart 
disease] risk in non-smokers is not very 
convincing. . . . (p. 114) 23 

Studies Involving Exerci se Performance. Heart Disease P atients and 

Biochemical Measurements 

There are several experimental and biochemical studies 
that have been cited in the literature as supporting an increase 
in heart disease risk stemming from ETS exposure. A few of these 
reports claim that ETS exposure adversely effects exercise capacity 
and that in the case of heart disease patients, this can lead to 
attacks of angina (heart pain). Other reports have attempted to 
demonstrate that ETS exposure adversely affects some aspect of 
cardiovascular function, such as blood clotting (platelets), 
myocardial respiration (oxygen usage) or cholestol levels. These 
articles, with brief summaries, are provided in Appendix D. 

In an overall evaluation of these studies, it is important 
to note that they constitute a relatively minor aspect of the 
ETS/heart disease issue. That is, the claim that ETS increases 
the risk of heart disease is a statistical statement based on 
epidemiological reports. Once having made that statement, various 
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kinds of studies dealing with cardiovascular or exercise performance 
or with mechanisms might be marshalled to argue for its 
plausibility. On the other hand, without the epidemiological 
underpinning, such studies would probably be much less notable 6ince 
there would be nothing that they would be attempting to explain. 

In the area of exercise performance, there are three 
primary studies. In one of these, a 1985 report by McMurray, et 
al., 24 healthy subjects were used and ETS exposure was claimed to 
have an adverse effect on exercise performance. Two other studies, 
one by Aronow (1978) 25 and the other by Khalfen and Klochkov 
(1987) 26 used angina patients. In somewhat similar study designs, 
both reports claimed that when these heart disease patients were 
exposed to ETS, they were not able to exercise as long before 
experiencing angina. The credibility of the Aronow report has 
been widely challenged in the literature. The Khalfen and Klochkov 
report is a Russian language article about which relatively little 
is known. Regarding any of the exercise performance studies, 
whether with healthy or heart disease patients, a general criticism 
is that when dealing with ETS, it is almost impossible to "blind" 
either the experimenter or the subjects with regard to ETS 
exposure. Thus, the possibility is always open that some subjective 
factor may influence the results. 
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There are very limited data attempting to demonstrate 
that ETS adversely affects some process that might be involved in 
blood clotting (thrombus formation) or atherosclerosis. The primary 
focus has been on the possibility that ETS may increase the tendency 
of certain blood components, known as platelets, to stick together. 
This claim has been made based mainly on data in four published 
reports. Three of these are from the same Austrian research group. 
(Sinzinger and Kefalides, 1982 27 ; Burghuber, et al., 1986 28 ; 
Sinzinger and Virgolini, 1989 29 ) Of these three, one is merely a 
letter to the editor (Sinzinger and Kefalides, 1982) and another is 
a German language article with only an English abstract (Sinzinger 
and Virgolini, 1989). The fourth report, Davis, et al., (1989) 30 
is from a group of researchers in Kansas City, Missouri. It suffers 
from serious methodological weaknesses, particularly its failure 
to establish a proper control condition. 

Finally, there are two reports of children which assessed 
cholesterol and other blood components in relation to parental 
smoking status (Moskowitz, et al., 1990 31 ; Pomrehn, et al., 1990 32 ), 
one of which (Pomrehn, et al., 1990) is only available as an 
abstract from a meeting presentation. Both reports claimed that 
parental smoking was associated with decreases in HDL cholesterol, 
which some literature has argued may be associated with heart 
disease risk. These studies measured components of blood as the 
endpoint, but are essentially epidemiological studies in that they, 
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at best, may suggest statistical correlations. As such, they 
suffer from weaknesses characteristic of other epidemiological 
studies of ETS exposure, especially difficulties in controlling 
for potential confounding variables and inadequate assessment of 
ETS exposure. Furthermore, the potential significance of blood 
values in relation to later heart disease risk in a group of 
children is highly speculative. 

This notebook also contains a group of three articles 
relating to research from a Czechoslovakian group, which claims 
that "passive smoking" has an adverse effect on the heart's use of 
oxygen. 33 34 35 These were animal studies involving smoke exposure 
to rabbits. They clearly involved a design intended to mimic 
"active" smoking, and are included in this notebook merely because 
they were erroneously discussed in the 1991 Glantz and Parmley 
paper as providing data relevant to ETS exposure. 

WLS/tks 


10381016 


17 


Source: https://www.industrydocuments.ucsf.edu/docs/xldkOOOO 


2500061560 



Eaflng fce a 


1. Butler, T., "The Relationship of Passive Smoking to Various 
Health Outcomes Among Seventh-Day Adventists in California," 
Presented at the Seventh World Conference on Tobacco and 
Health, Abstract, 1990. 

2. Garland, C., Barrett-Connor, E., Suarez, L., Criqui, M.H. and 

Wingard, D.L., "Effects of Passive Smoking on Ischemic Heart ' 
Disease Mortality of Nonsmokerss A Prospective Study," 
American Journal of Epidemiology 121(5): 645-650, 1985. 

Garland, C., Barrett-Connor, E., Suarez, L., Criqui, 
M.H. and Wingard, D.L., "Effects of Passive Smoking on 
Ischemic Heart Disease Mortality of Nonsmokers: A 

Prospective Study," Erratum, American Journal of 
Epidemiology 122: 1112, 1985. 

3. Gillis, C.R., Hole, D.J., Hawthorne, V.M. and Boyle, P., "The 
Effect of Environmental Tobacco Smoke in Two Urban Communities 
in the West of Scotland." In: ETS - Environmental Tobacco 
Smoke: Report from a Workshop on Effects and Exposure Levels . 

R. Rylander, Y. Peterson and M.C. Snella (eds.). European 
Journal of Respiratory Diseases . Supplement No. 133, Vol. 65, 
121-126, 1984. 

4. He, Y., et al., "Women's Passive Smoking and Coronary Heart 

Disease," Chung Hua Yu Fang I Hsuch Tsa Chih 23(1): 19-22, 

1989. 

5. Helsing, K.J., Sandler, D.P., Comstock, G.W- and Chee, E., 

"Heart Disease Mortality in Nonsmokers Living With Smokers," 
American Journal of Epidemiology 127(5): 915-922, 1988. 

6. Hirayama, T., "Lung Cancer in Japan: Effects of Nutrition and 
Passive Smoking." In: Lung Cancer: Causes and Prevention . 

M. Mizell and P. Correa (eds.). New York, Verlag Chemie 
International, Chapter 14, 175-195, 1984. 

7. Hole, D.J., Gillis, C.R., Chopra, C. and Hawthorne, V.M., 

"Passive Smoking and Cardiorespiratory Health in a General 
Population in the West of Scotland," British Medical Journal 
299: 423-427, 1989. 

8. Humble, C., Croft, J., Gerber, A., Casper, M., Hames, C.G. and 

Tyroler, H.A., "Passive Smoking and 20-Year Cardiovascular 
Disease Mortality among Nonsmoking Wives, Evans County, 
Georgia," American Journal of Public Health 80(5): 599-601, 

1990. 

10381016 


- 18 - 


Source: https://www.industrydocuments.ucsf.edu/docs/xldkOOOO 


2500061561 



9. Lee, P.N., Chamberlain, J. and Alderson, M.R., “Relationship 

of Passive Smoking to Risk of Lung Cancer and Other Smoking- 
Associated Diseases," British Journal of Cancejr 54: 97-105, 

1986. 

10. Martin, M.J., Hunt, S.C. and Williams, R.R., "Increased 
Incidence of Heart Attacks in Nonsmoking Women Married to 
Smokers," Presented at the Annual Meeting of the American 
Public Health Association, Abstract, 1986. 

11. Palmer, J.R., Rosenberg, L. and Shapiro, S., "Passive Smoking 
and Myocardial Infarction in Women," Abstract, CVD Epidemiology 
Newsletter No. 43, 29, Winter 1988. 

12. Sandler, D.P., Comstock, G.W., Helsing, K.J. and Shore, D.L., 

"Deaths from All Causes in Non-Smokers Who Lived with Smokers," 
American Journa l of Public Health 79(2): 163-167, 1989. 

13. Svendsen, K.H., Kuller, L.H., Martin, M.J. and Ockene, J.K., 
"Effects of Passive Smoking in the Multiple Risk Factor 
Intervention Trial," American Journal of Epidemiology 126(5): 
783-795, 1987. 

14. Wells, A.J., "An Estimate of Adult Mortality in the United 
States from Passive Smoking," Environment International 14(3): 
249-265, 1988. 

15. Kawachi, I., Pearce, N.E. and Jackson, R.T., "Deaths from 

Lung Cancer and Ischaemic Heart Disease Due to Passive Smoking 
in New Zealand," New Zealand Medical Journal 102(871): 337- 

340, 1989. 

16. Kristensen, T.S., "Cardiovascular Diseases and the Work 
Environment. A Critical Review of the Epidemiologic Literature 
on Chemical Factors," Scand. J. Work Environ. Health 15: 
245-264, 1989. 

17. Glantz, S.A. and Parmley, W.W., "Passive Smoking and Heart 

Disease: Epidemiology, Physiology, and Biochemistry," 

C lrgu .la.t i QQ 83(1): 1-12, 1991. 

18. U.S. Department of Health and Human Services, The Health 
Consequences of Involuntary Smoking: A Report of the Surgeon 
General . Publication No. DHHS (CDC) 87-8398, Washington, D.C., 
U.S. Government Printing Office, 1986. 

19. Committee on Passive Smoking, Board on Environmental Studies 
and Toxicology, National Research Council, National Academy 
of Sciences, Environmental Tobacco Smoke: Measuring Exposures 
and Assessing Health Effects . Washington, D.C., National 

10381016 


19 


Source: https://www.industrydocuments.ucsf.edu/docs/xldkOOOO 


2500061562 



Academy Press, 1986. 


20. Wexler, L.M., "Environmental Tobacco Smoke and Cardiovascular 

Disease: A Critique of the Epidemiological Literature and 

Recommendations for Future Research." In: Environments1 

Tobacco Smoke: Proceedings of the International Symposium at 
McGill University 1989 . D.J. Ecobichon and J.M. Wu (eds.). 
Lexington, Mass., Lexington Books, D.C. Heath and Company, 
Chapter 8, 139-152, 1990. 

21. Weetman, D.F. and Munby, J., "Environmental Tobacco Smoke 
(ETS) and Cardiovascular Disease." In: Indoor Air Quality 
and Ventilation . F. Lunau and G.L. Reynolds (eds.). London, 
Selper Ltd., 211-216, 1990. 

22. Thiery, J. and Cremer, P., "Coronary Heart Disease and 
Involuntary Smoking," Paper presented at: Toxicology Forum 
(Session on "Environmental Tobacco Smoke: Science and Meta- 
Science"), Budapest, Hungary, June 19, 1990. 

23. Armitage, A.K., "Environmental Tobacco Smoke and Coronary 

Heart Disease." In: Other Peopled Tobacco Smoke . A.K. 

Armitage (ed.). Beverly, E. Yorks, U.K., Galen Press, Chapter 
7, 109-116, 1991. 

24. McMurray, R.G., Hicks, L.L. and Thompson, D.L., "The Effects 
of Passive Inhalation of Cigarette Smoke on Exercise 
Performance," European Journal of Applied Physiology 54(2): 
196-200, 1985. 

25. Aronow, W.S., "Effect of Passive Smoking on Angina Pectoris," 

New Engla nd Journal of Medicine 299(1): 21-24, 1978. 

26. Khalfen, E.Sh. and Klochkov, V.A., "Effect of ’Passive 1 Smoking 
on the Physical Load Tolerance of Coronary Heart Disease 

Patients," Te .r,_ Arkh. 5: 112-115, 1987. [Uncertified 

translation] 

27. Sinzinger, H. and Kefalides, A., "Passive Smoking Severely 
Decreases Platelet Sensitivity to Antiaggregatory 
Prostaglandins," Letter, The Lancet II, pp. 392-393, August 
14, 1982. 

28. Burghuber, O.C., Punzengruber, Ch., sinzinger, H., Haber, P. 

and Silberbauer, K., "Platelet Sensitivity to Prostacyclin in 
Smokers and Non-smokers," Chest 90(1): 34-38, 1986. 

29. Sinzinger, H. and Virgolini, I., "Are Passive Smokers at 

Greater Risk of Thrombosis?" Wiener K1 inlsche Wochenschr jft 
20: 649-698, 1989. 

10381016 


20 


Source: https://www.industrydocuments.ucsf.edu/docs/xldkOOOO 


2500062563 



30. Davis, J.W., Shelton, L., Watanabe, I.S. and Arnold, J., 

"Passive Smoking Affects Endothelium and Platelets," Arach. 
intern. Med*. 149: 386-389, 1989. 

31. Moskowitz, W.B., Mosteller, M., Schiekern, R.M., Bossano, R., 

Hewitt, J.K., Bodurtha, J.N. and Segrest, J.P., "Lipoprotein 
and Oxygen Transport Alterations in Passive Smoking 
Preadolescent Children: The MCV Twin Study," Circulation 

81(2): 586-592, 1990. 

32. Pomrehn, P., Hollarbush, J., Clarke, W. and Lauer, R., 

"Children's HDL—chol: The Effects of Tobacco; Smoking, 

Smokeless and Parental Smoking," Presented at the 30th Annual 
Conference on Cardiovascular Disease Epidemiology, Abstract, 
Circulation 81(2): 720, 1990. 

33. Gvozdjakova, A., Bada, V., Sany, L., Kucharska, J., Kruty, 

P., Bozek, P. Trstansky, L. and Gvozdjak, J., "Smoke 
Cardiomyopathy: Disturbance of Oxidative Processes in 

Myocardial Mitochondria," Cardiovascular Research 18: 229- 

232, 1984. 

34. Gvozdjakova, A., Kucharska, J., Sany, L., Bada, V., Bozek, P. 
and Gvozdjak, T., "Effect of Smoking on the Cytochrome and 
Oxidase System of the Myocardium," Bratisl. lek. Listv 83: 
10-15, 1985. 

35. Gvozdjak, J., Gvozdjakova, A., Kucharska, J. and Bada, V., 

"The Effect of Smoking on Myocardial Metabolism," Czech. Med. 
10(1): 47-53, 1987. 


10381016 


21 


Source: https://www.industrydocuments.ucsf.edu/docs/xldkOOOO 


2500061564 




/ PARENTAL SMOKING AND CHILDHOOD RESPIRATORY DISEASE/SYMPTOMS 



Source: https://www.industrydocuments.ucsf.edu/docs/xldkOOOO 


2500061565 



PARENTAL SMOKING 


Perhaps no claim regarding environmental tobacco smoke 
(ETS) is as capable of provoking strong feelings as the charge 
that parents who smoke may compromise the health of their children. 
While the issue of parental smoking is laden with emotion, the 
scientific basis for the claim is difficult to interpret. None of 
the studies that have reported an association between parental 
s moking and a child's increased risk of develop ing respiratory 
infections or symptoms have actually measured exposure to ets . 
Virtually all of the stu dies have failed to control for cross- 
inf ecta^ns__iji_the_Jhome_and_other_importantconfounding factors. 
Studies that have controlled for such factors have frequently 
r eported no significant increased risk of respiratory" d isease in 
t he children of smoking parents. 1-17 

The studies on parental smoking, each with a different 
sample size, data collection method and analysis, tend to yield 
factually incompatible and contrary conclusions. For instance, 
although certain studies and reviews have reported adverse 
findings, 18-42 others have observed no significant relationship 
between parental smoking and respiratory illness in 
children.5, 6 ,8,4 3 -S3 After a five-year study of over 400 childre n, 
for example, Dutch researchers concluded there was w no evidence ” 
that parent al smoking had an, appreciable effect .on. respiratory 
symptoms in school childr en. 49 A similar conclusion was reached by 
a group of u.s. researchers, including a critic of smoking, who 
found "no significant relation" between parental smoking and 
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respiratory symptoms in a study of nearly 400 families with 816 
children in t hree cities . 43 

In 1988, investigators re-examined thirty studies on ETS 
exposures among children and evaluated the studies for their 
scientific validity. 54 They noted that while several studies had 
reported a statistically significant relationship between ETS 
exposure and respiratory illness in children, "most studies had 
significant design problems that prevent reliance on their 
conclusions." The authors concluded that "many questions remain, 
and future studies should consider important methodological 
standards to determine more accurately the effect of passive smoking 
on child health." In 1990, another group of researchers examined 
the existing literature on ETS and respiratory health. 55 Although 
critical of ETS, they concluded that "[fjurther studies of health 
effects are needed; such studies will require improved methods of 
exposure assessment, as well as better understanding of dose- 
response relationships." 

The studies on parental smoking have relied 
questionnaires to obtain exposure data. 55 Reliance on 
questionnaires casts doubt on the findings of these studies for 
several reasons. First, it has been noted that even "slight 
changes" in the way the questions were phrased could result "in 
substantial differences in the type of responses one obtains." 28 
Secondly, one study observed that there was a significant 
difference in the respiratory symptoms reported depending on which 
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parent completed the questionnaire . 38 It has been reported that 
mothers are more likely than fathers to report chronic respiratory 
problems in their children and that asymptomatic mothers are less 
likely than symptomatic mothers to report symptoms in their 
children . 55 It has been suggested that "[t]hese potential biases 
must be evaluated in epidemiologic studies .” 55 


In conclusion, although a number of studies have been 
conducted on parental smoking and childhood respiratory health, 
the results of these studies are inconsistent and are limited by 
the methodology employed in each study. Questionnaires are not an 
accurate method of determining the actual exposure of ETS a child 
receives from his/her smoking parent. Many studies r eport no 
relationship for parental smoking, particularly when ^confounding 
factors such as diet, home dampness or cross-infection in and 
outside the home are considered. Childhood respiratory illness 
appears to be influenced by many different social, familial, and 
environmental factors. To isolate parental smoking as a cause is 
scientifically unjustified. 
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PARENTAL SMOKING AND CHILDRENS' LUNG FUNCTION 
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LUNG FUNCTION IN CHILDREN 


The studies that have investigated lung function in 
children and its possible relationship to environmental tobacco 
smoke exposure are presented in this section. To aid in the' 
interpretation of this literature, definitions of the major lung 
function parameters are provided below. 


s, 


Df : One of the most widely used measures of pulmonary function 
in adults and childre n is forced vital capacity and is represented 
in the literature as vFVCA This term reiers to the maximum volume 
of gas that a person can expire as forcefully and rapidly as 
possible from their lungs immediately following a maximal 
inspiration of air. When a person's ability to expire air 
forcefully and rapidly from their lungs (FVC) is compromised, this 
can possibly be an indication of chronic obstructive lung disease. 
Decreased FVC is common in restrictive diseases such as pulmonary 
fibrosis and in obstructive diseases such as emphysema and asthma. 

Df : A second important measure of pulmonary function is the 
forced expiratory volume in one second . which is abbreviated as 
\FEVll in the literature. 'rne FEV1 measure is simply the amount of 
air that is expired in the first second of the FVC maneuver. As 
with FVC, this parameter is useful in the assessment of airway 
obstruction. The two parameters, FVC and FEV1, are often used in 
a ratio to determine the percentage of a person's FVC that is 
expired in the first second of the maneuver. A FEV1/FVC ratio 
lower than 65% to 70% is characteristic of obstructive lung disease. 
On the other hand, subjects with restrictive lung disease will 
often show a normal or exaggerated FEV1/FVC value. 

Df : Forced expiratory flow, known as ^EF25%-75%1 is the 
average rate of flow of air during the middle half or an FEV 
maneuver. The FEF25%-75% is indicative of the status of the medium 
and small sized airways. Decreased values of FEF25%-75% are common 
in the early stages of obstructive lung disease. Low values of 
FEF25%—75% in combination with normal values of FVC and FEV1 are 
often indicative of early small airways abnormality. Reduced 
FEF25%-75% are sometimes seen in cases of severe restrictive disease 
as well. 


All of these measures share a common problem: accurate 
assessment requires the full cooperation and maximal effort of the 
subjects under investigation. Accurate measures are sometimes 
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therefore difficult to obtain, especially when the subjects are 
young children who do not fully comprehend the requirements being 
made of them in the pulmonary function tests. The studies are not 
consistent in the lung function parameters they measure, and there 
is also a lack of consistency among the results of the same function 
tests across studies. Following is a presentation of the major 
studies that have examined these lung function parameters in 
children. The investigators who have found associations between 
impaired lung function and ETS exposure are often uncertain of 
the clinical meanings of the small decreases observed in their 
studies. Therefore, it is not suprising that no definitive 
conclusions have been reached regarding ETS exposure and its 
possible association with lung function in children. 
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RESULTS OF SELECTED STUDIES: CHILDHOOD LUNG FUNCTION 


STUDY 

EFFECT ON FEV1, FEV.75 

EFFECT ON FEF25-75% 

Tager 1976 

decrease 

not reported 

Tager 1979 * 

none 

decrease 

Weiss 1980 •* 

none 

decrease 

Tager 1983 * 

decrease 7% 

none 

O'Connor 1987 

decrease 5-7% 

decrease 14-15% 

Ware 1984 

decrease .6-.9% 

not reported 

Berkey 1986 i 

decrease .85% 

not reported 

Hasselblad 1981 * r 

decrease .5-2% 

not reported 

Tashkin 1984 * 

none 

decrease 2.5% 

Ekwo 1983 * 

none 

none 

Vedal 1984 * 

none 

decrease 4% 

Spinaci 1985 *. • 

decrease 

none 

Chen 1986 

decrease 3% 

decrease 6% 

Burchfiel 1986 

decrease 4-5% 

not reported 

Yarnell 1979 * 

decrease 3% 

decrease 12% 

Teculesco 1986 • 

decrease 5% 

not reported 

Tsimoyianis 1987. 

not done 

decrease 

Lebowitz 1987 

none 

not done 

Leeder 1976 "* 

not done 

not done 

Schilling 1977 

none 

not reported 

Speizer 1980 

none 

not reported 

Dodge 1982 , 

none 

not reported 

Lebowitz 1984 

none 

not reported 

Lebowitz 1984 

not done 

not done 


Adapted 

from Witorsch 1989 
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PARENTAL SMOKING AND COMPROMISED CHILDREN 
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COMPROMISED CHILDREN 


The literature on environmental tobacco smoke includes a 
body of research on asthma and the relationship between parental 
smoking and preexistent disease in children. While only a few 
studies have been conducted thus far on children with, for example, 
cystic fibrosis (a genetic disorder whereby lung passages often 
become blocked by abnormally behaving mucus), there have been 
numerous studies that have examined asthmatic children and the 
presence of smokers in the home. The results of the studies have 
been variable and are subject to the influences of many different 
confounder s such as s ocioeconom ic status, g enetic determin ants, 
damp housing, and gas cooking in the home. It is not suprising, 
therefore, that researchers are inconsistent in their interpretation 
of the available data on exposure to ETS and childhood asthma. 
Following is a presentation of the major studies that have examined 
a possible association of ETS with asthma in children. Also 
included are the studies available on children with cystic 
fibrosis. 
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RESULTS OF SELECTED STUDIES: COMPROMISED CHILDREN 


Leeder, et al., 1976 


g Fergusson, et al., 1985 


Horwood, et al., 1985 


f „ Murray, et al., 1986 


Reported that episodes of 
asthma in the first five 
years of life showed an 
association with parental 
history of asthma-wheeze 
and that there is little 
relationship between asthma 
in the first five years of 
life and other family, 
social, or environmental 
factors. 

Reported that maternal 
smoking increased the risk 
of lower respiratory 
infections/symptoms during 
the child's first two years 
of life, and that after 
two years this association 
seemed to disappear. Also 
reported that there was no 
increased risk of asthma 
or asthma attacks 
attributable to maternal 
smoking. 

Reported that there was no 
evidence to suggest that 
the structure, practices 
(including parental 
smoking), or the dynamics 
of the family played a 
significant role in the 
development of childhood 
asthma. 

Reported that maternal 
smoking aggravated symptoms 
in asthmatic children. 
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Anderson, et al., 1987 


P Evans, et al., 1987 


Toyoshima, et al., 1987 


* 


Kershaw, 1987 


Murray, et al., 1988 


Reported that sex of child, 
mother’s age at the child's 
birth, pneumonia, whooping 
cough, tonsillectomy, 
adenoidectomy, allergic 
rhinitis, eczema and 
periodic abdominal 
pain/vomiting attacks were, 
associated with the 
development of childhood 
asthma. 

Reported that parental 
smoking increased the number 
of emergency room visits 
of children with asthma. 
The lack of an association 
between parental smoking 
and symptoms in asthmatic 
children caused the authors 
to question the mechanism 
whereby parental smoking 
would increase ER visits. 

Reported that it was not 
clear whether parental 
smoking increased the 
incidence of asthmatic 
disease in children. 

The authors conceded that 
the association observed 
with parental smoking may 
reflect a relationship of 
smoking behaviour to a 
number of other social 
factors such as medical 
care utilization and 
maternal stress. 

Reported that paternal 
smoking, including the 
number of cigarettes the 
father smoked at home, had 
no association with any 
test results. Maternal 
smoking in the "wet and 
cold” season was reported 
to increase the severity 
of the child's asthma. 
There was no assocation in 
the "warm and dry" season 


Source: https://www.industrydocuments.ucsf.edu/docs/xldkOOOO 


2500061586 






Somerville, et al., 1988 


Oldigs, et al., 1990 


Sherman, et al., 1990 



* 


Weitzman, et al., 1990 


Rubin, 1990 


and the severity of the 
child's asthma. The authors 
attribute this to increased 
ventilation in the "warm 
and dry" season. 

Reported a positive 
association between parental 
smoking and asthma in girls 
and a non-significant 
negative relation between 
parental smoking and asthma 
in boys. 

Reported that in children 
with mild bronchial asthma 
one hour of passive smoke 
exposure did not cause 
airway obstruction or 
changes in bronchial 
responsiveness. 

Neither bronchiolitis, 
eczema, croup, personal 
cigarette smoking, maternal 
smoking, paternal smoking, 
nor delivery complications 
bore an apparent relation 
to the development of 
childhood asthma. 

The authors concede that 
the estimate of children's 
exposure to cigarette smoke 
is "crude", based on parent 
reporting of smoking during 
pregnancy. 

Reported an association 
between parental smoking 
and the severity of cystic 
fibrosis in children. 
However, the authors 
conceded that it could not 
be ruled out that social, 
economic, or other factors 
determined both the smoking 
status of the household 
and the nutritional status 
of the children. 
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Gilljam, et al., 1990 



r 




Young, et al., 1991 


Reported that there was no 
statistical difference in 
clinical status or pulmonary 
function between children 
with cystic fibrosis from 
smoking and nonsmoking 
families. For patients 
with higher levels of 
physical activity, parental 
smoking appeared to matter 
less. 

Reported that parental 
smoking may contribute to 
a higher level of airway 
responsiveness early in 
the child's life. The 
authors conceded that they 
did not report the actual 
amount of parental smoking 
due to the inaccuracies of 
parental reporting. 
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PARENTAL SMOKING AND OTITIS MEDIA IN CHILDREN 
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OTITIS MEDIA ("GLUE EAR") 


In addition to claims that parental smoking affects the 
respiratory health of children, there are claims that exposure to 
parental smoking might increase the risk of otitis media (commonly 
known as "glue ear") in children. |)otitis media is an inflammation 


of t he inner ear that often leads to an accumulation of fluid in 
the inner ear canal. Otitis media often appears as a complication 
of various viral and bacterial infections, including measles. If 
left undetected, otitis media can lead to hearing loss and learning 
disabilities. Authors of studies examining this issue have not 
formulated a widely accepted mechanism for how ETS might increase 
the risk of otitis media in children. There are two theories that 
are proposed but have not been scientifically proven: 1) One 
theory is that ETS somehow chronically irritates the eustachian 
tube of the inner ear, leading to the inflammation; and 2) The 
second theory is that ETS potentially increases the risk of upper 
respiratory tract infections that spread to the inner ear. The 
results of the studies on this subject are variable and are subject 
to the same confounders that potentially bias the results of studies 
on other ETS related issues. While the science on this issue is 
controversial, the reported seriousness of otitis media makes 
investigators anxious to make recommendations for child safety. 
However, the studies on otitis media and parental smoking have not 
established a clear association. 


Source: https://www.industrydocuments.ucsf.edu/docs/xldkOOOO 


2500061590 



RESULTS OF SELECTED STUDIES ON OTITIS MEDIA 


/ ?r Said, et al., 1978 


$ Pukander, et al., 1985 


Kallail, et al., 1987 


Zielhuis, 1989 


Strachan, 1990 


Strachan, 1989 


Taninio, et al., 1988 


Kraemer et al, 1983 


Reported that number of 
tonsi1lectomies/adenoidec- 
tomies were related to the 
amount of parental smoking 
in the home 

Reported that parental 
smoking in the home 
increased the risk of acute 
otitis media and that 
breast-feeding seemed to 
have a protective effect 

Reported that parental 
smoking was not associated 
with the occurrence of 
otitis media 

Reported that parental 
smoking was not related to 
an increased risk of otitis 
media 

Reported that parental 
smoking was an important 
determinant of middle-ear 
underpressure and effusion 

Reported that approximately 
one-third of the cases of 
middle ear effusion in 
their subjects were 
attributable to passive 
smoking 

Reported that parental 
smoking was more prevalent 
among the subjects with 
recurrent otitis media 

Reported that parental 
smoking, atopy, and catarrh 
posed the greatest risk to 
children of developing 
persistent middle-ear 
effusions when present 
together in the same child 
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Pukander, et al., 


1990 


Vinther, et al. 


Moorhead, 1985 


Black, 1985 


p Fleming, et al. 




Reported that’ maternal 
smoking increased the risk 
of acute otitis media in 
infants and especially of 
recurrent attacks 

1982 Reported that there were no 

effects of parental smoking 
on the frequency of otitis 
media in children 

Reported that otitis media 
was found to be related to 
parental smoking in this 
general practice study 

Reported that parental 
smoking increased a child's 
risk of undergoing surgery 
for otitis media 

1987 Reported that full time day¬ 

care attendance increased 
the risk of ear infections 
(odds ratio = 3.8) 
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ETS AND ADULT RESPIRATORY DISEASE/SYMPTOMS 
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ADULT RESPIRATORY DISEASE 

Several studies have examined respiratory disease and 
symptoms and their possible association with exposure to 
environmental tobacco smoke in adults. The studies that examined 
respiratory disease and symptoms in adults are contained in this 
section. For additional studies on adults, see the '’compromised 
individuals" and "lung function" sections. 
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RESULTS OF SELECTED STUDIES: 
Lee, 1986 

Koo, et al., 1988 


jl " Hole, et al., 1989 

Koo, et al., 1990 


ETS AND ADULT RESPIRATORY HEALTH 

Passive smoking was not 
associated with an increased 
risk of chronic bronchitis in 
the nonsmoker. 

Reported an association between 
respiratory symptoms in the 
mothers and the same symptoms 
in their children. Indicates 
that cross-infection is an 
important confounder of studies 
on parental smoking and childhood 
respiratory health. 

Reported an association between 
passive smoking and adverse 
cardiorespiratory symptoms in 
adult nonsmokers. None of the 
associations, however, were 
significant. 

With the exception of smoking 
by the father and the children's 
N02 levels, no association was 
found between smoking at home 
and N02 levels. 
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LUNG FUNCTION IN ADULTS 


The studies that have investigated lung function in 
adults and its possible relationship to environmental tobacco smoke 
exposure are presented in this section. To aid in the 
interpretation of this literature, definitions of the major lung 
function parameters are provided below. 


Df ; One of the most widely used measures of pulmonary function 
in adults and children is forced vital capacity and is represented 
in the literature as FVC. This term refers to the maximum volume 
of gas that a person can expire as forcefully and rapidly as 
possible from their lungs immediately following a maximal 
inspiration of air. When a person's ability to expire air 
forcefully and rapidly from their lungs (FVC) is compromised, this 
can possibly be an indication of chronic obstructive lung disease. 
Decreased FVC is common in restrictive diseases such as pulmonary 
fibrosis and in obstructive diseases such as emphysema and asthma. 

Df : A second important measure of pulmonary function is the 
forced expiratory volume in one second, which is abbreviated as 
FEVl in the literature. The FEVl measure is simply the amount of 
air that is expired in the first second of the FVC maneuver. As 
with FVC, this parameter is useful in the assessment of airway 
obstruction. The two parameters, FVC and FEVl, are often used in 
a ratio to determine the percentage of a person's FVC that is 
expired in the first second of the maneuver. A FEVl/FVC ratio 
lower than 65% to 70% is characteristic of obstructive lung disease. 
On the other hand, subjects with restrictive lung disease will 
often show a normal or exaggerated FEVl/FVC value. 

Df : Forced expiratory flow, known as FEF25%-75%, is the 
average rate of flow of air during the middle half of an FEV 
maneuver. The FEF25%-75% is indicative of the status of the medium 
and small sized airways. Decreased values of FEF25%-75% are common 
in the early stages of obstructive lung disease. Low values of 
FEF25%-75% in combination with normal values of FVC and FEVl are 
often indicative of early small airways abnormality. Reduced 
FEF25%-75% are sometimes seen in cases of severe restrictive disease 
as well. 


All of these measures share a common problem: accurate 
assessment requires the full cooperation and maximal effort of the 
subjects under investigation. Accurate measures are sometimes 
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therefore difficult to obtain. The studies are not consistent in 
the lung function parameters they measure, and there is also a 
lack of consistency among the results of the same function tests 
across studies. Following is a presentation of the major studies 
that have examined these lung function parameters in adults. The 
investigators who have found associations between impaired lung 
function and ETS exposure are often uncertain of the clinical 
meanings of the small decreases observed in their studies. 
Therefore, it is not suprising that no definitive conclusions have 
been reached regarding ETS exposure and its possible association 
with lung function in adults. 
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RESULTS OF SELECTED STUDIES: 
Bouhuys, et al., 1978 


0 Shephard, et al., 1979 


White, et al., 1980 
0 Comstock, et al., 1981 


0 Kauffmann, et al., 1983 


Jones, et al., 1983 


Kentner, et al., 1984 


Lebowitz, et al., 1985 


ETS AND ADULT LUNG FUNCTION 

The authors reported no 
associations between smoking 
in the home and increased 
symptoms or lung function 
loss among nonsmokers living 
in the same households. 

The authors raise the 
possibility that subjective 
reporting of symptoms could 
have been "suggested" by 
the odor of the cigarette 
smoke. 

This study has received 
numerous criticisms. 

Passive smoking in the 
home was not associated 
with the prevalence of 
respiratory symptoms and 
was only "suggestively 
associated" with impaired 
ventilatory function. 

Opposite trends in FEVi 
and FEF25-75 were found in 
men passively exposed to 
tobacco smoke, and the 
differences observed in 
women were slight and not 
statistically significant. 

The use of cooking fuels 
was found to be associated 
with impaired ventilatory 
function in a group of 
nonsmoking women. 

Passive inhalation of 
tobacco smoke at home or 
the workplace was found 
not to be associated with 
impaired lung function in 
healthy nonsmokers. 

Reported no direct 
association between ETS 
and lung function parameters 
in adult nonsmokers. 
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Hosein, et al. , 1986 


Masi, et al., 1988 


Kalandidi, et al., 1990 


The use of gas stoves was 
found to be associated 
with impaired lung function 
in women. It was reported 
that passive smoking in 
households where gas stoves 
were used appeared to have 
no effect on lung function 
values. 

The authors concede that 
their use of multiple tests 
of significance (involving 
both exposure and response 
measurements) are likely 
to have resulted in some 
associations achieving 
statistical significance 
by chance. 

Assessment of exposure was 
based solely on the 
husband's smoking habit in 
terms of amount (daily), 
amount (total), and 
duration. 
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COMPROMISED ADULTS 


The literature on environmental tobacco smoke includes a 
body of research on asthmatic adults. Studies have been conducted 
in order to attempt to determine whether there is a relationship 
between passive exposure to ETS and the development of asthma or the 
exacerbation of existing asthma in adults. The studies are varied 
in their results, and accordingly, no definitive conclusions have 
been reached by investigators. Following are the studies that 
examine ETS and its possible relation to asthma in adults. 


Source: https://www.industrydocuments.ucsf.edu/docs/xldkOOOO 
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COMMENTS ON SELECTED STUDIES: 
Stahle, et al., 1978 

Shephard, et al., 1979 

Dahms, et al., 1981 

Ing, et al., 1983 
Romer, et al., 1983 

Knight, et al., 1985 
Wiedemann, et al., 1986 

Stankus, et al., 1988 


ETS AND COMPROMISED ADULTS 

The authors suggest that 
tobacco smoke exposure 
might trigger asthma attacks 
by means of an allergic 
reaction. 

Reported that asthmatic 
subjects did not appear to 
have an unusual sensitivity 
to tobacco smoke exposure. 

Five of the ten subjects 
specifically reported 
sensitivity to tobacco 
smoke before their inclusion 
in this study. 

This study investigated 
only six subjects. 

The authors concede that 
the small subject population 
of this study indicates that 
the results must be taken 
with caution. 

Only six subjects were 
studied. 

The authors report that 
passive smoking presents 
no acute respiratory risk 
to young asymptomatic 
asthmatic patients. 

Only 21 subjects were 
included and all had 
complained of respiratory 
symptoms upon previous 
exposure to environmental 
tobacco smoke. 


Bailey, et al., 1990 No relationship was observed 

between passive smoking 
and pulmonary function of 
asthmatic subjects. 


Source: https://www.industrydocuments.ucsf.edu/docs/xldkOOOO 
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CONFOUNDERS 


Studies on parental smoking and childhood respiratory 
disease rarely address confounding variables. Confounding 
variables are factors that can create a "false" association between 
two elements by being associated with one or both of them. For 
example, factor X (socioeconomic status) may be associated with 
both factor Y (parental smoking) and factor Z (childhood respiratory 
disease). When factor X is not controlled for in epidemiological 
studies of the possible association between factor Y and factor Z, 
a false association may appear between factors Y and Z. Therefore, 
it is vital that epidemiologists control for confounding variables 
when conducting studies such as those on parental smoking. The 
possible confounding variables associated with parental smoking 
and childhood respiratory disease can be grouped into four major 
categories: (1) household heating and cooking sources; (2) outdoor 
air pollution; (3) organic substances; and (4) demographic, medical 
and socioeconomic factors. 


Source: https://www.industrydocuments.ucsf.edu/docs/xldkOOOO 
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Household heating and cooking sources 


children living in households with gas stoves have been 
reported to have a greater history of respiratory illness before 
the age of two and small but significantly lower levels of FEV-^ and 
FVC corrected for height 1 (FEV1 and FVC are standard measurements 
of lung capacity and function). Similarly, exposure of children 
to gas cooking in the first two years of life has been associated 
with an increased risk of hospitalization for respiratory illness 2 . 

There are reported associations of gas stove use with daily peak 
flow in asthmatic, normal, and allergic subjects. 3 

Oxides of nitrogen (NOx) arising from the use of gas 
stoves for cooking were proposed to be related to a reported 
increase in cough, "colds going to the chest," and bronchitis in a 
study of 5,758 English and Scottish children aged six to eleven 
years 4 . A number of other confounders were controlled for in this 
study, including "age, social class, latitude, population density, 
family size, overcrowding, outdoor levels of smoke and sulphur 
dioxide and types of fuel used for heating." One group of 
researchers reported similar results for a five-year longitudinal 
study of 4827 boys and girls, ages five to ten years. This reported 
association was independent of age, sex, social class, number of 
cigarette smokers in the home, and latitude, and was only found in 
urban areas.5 

O' 
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Use of unvented kerosene heaters, which release nitrogen 
dioxide (N0 2 ) into the indoor environment, was associated with 
significantly more days of acute respiratory illness in exposed 
children 6 . In this study, there was no difference in the number 
of cigarettes smoked daily in the homes of exposed versus unexposed 
children. N0 2 exposure was also reported to be associated with a 
risk of reporting lower respiratory symptoms in children under the 
age of seven 7 . 

One study reported increased proportions of chest 
illnesses and hospitalizations for chest illness before age two in 
young children living in homes heated by wood-burning stoves. 
Medical histories, sociodemographic factors, or exposure to other 
pollutant sources did not account for the reported association®. 

In another report, hot water heating systems were reported 
to have a large effect on lung function in children, when compared 
to the use of forced air heating and air conditioning systems 9 . 


Source: https://www.industrydocuments.ucsf.edu/docs/xldkOOOO 
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Outdoor air pollution 


Outdoor air pollutants have been identified as a 
confounder in several studies. In one study, acute respiratory 
disease incidence was reported to be positively associated with 
higher ambient sulfate levels 1 . 

A group of researchers examined the importance of indoor 
and outdoor environmental factors (parental smoking, gas cooking, 
suspended particulates and sulfur dioxide) in the respiratory 
health of seven- to ten-year-old Canadian children. The researchers 
were unable to identify any effects of parental smoking or gas 
cooking because the prevalence of these variables was highest in 
an industrial area of high particulate pollution 2 . 

One researcher has reported a strong association between 
respiratory illness and particulate pollution in children living 
in a study site which experiences relatively high levels of 
particulate pollution 3 . 


A study comparing Israeli children living in a polluted 
industrial town versus those living in an unpolluted area reported 
that chronic respiratory symptoms and most pulmonary diseases were 
significantly more common among those children from the polluted 
town 4 . 
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Organic substances 


The relevance of home dampness in the etiology of 
respiratory symptoms in children is supported by current research 
which links dampness with the presence of molds, dust mites, fungi 
and other allergenic microbes. 

In one study, odds ratios of 1.23 and 2.16 were reported 
for home dampness after adjustment for several factors, including 
maternal smoking, in a cohort study of 4,625 eight- to twelve-year- 
old children living in six United States cities 1 . The authors 
reported odds ratios for molds of 1.27 to 2.12 after adjustment 
for maternal smoking and several other factors. 

Another study reported higher rates of respiratory 
symptoms and symptoms of infection and stress among children living 
in damp houses. The presence of "fungal mould" was also reported 
to be related to higher rates of respiratory symptoms, independent 
of smoking in the household 2 . In another study, the growth of 
fungi and molds in the home was directly related to respiratory 
symptoms and sensitization to common allergens in children 3 . 

Researchers have reported that children living in damp 
and moldy dwellings had a greater prevalence of respiratory 
symptoms and headache and fever than those living in dry homes. 
The authors reported a dose-response relationship with increasing 
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numbers of symptoms reported in dwellings with higher severity of 
dampness and mold. All these differences persisted after 
controlling for possible confounding factors such as household 
income, cigarette smoking, unemployment, and overcrowding 4 . 

Atopic sensitization of children to house dust mites 
was reported to be related to home dampness 5 . 
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Demographic, medical and socioeconomic factors 

Low socioeconomic status has been associated with an 
increased incidence of respiratory complications 1 . Factors related 
to lower socioeconomic status include: inadequate medical care, 
poor nutrition, poor outdoor air quality, increased parental 
coughing, higher gas stove usage, frequent change of address, and 
lower per capita living space. In a study of 1,050 European 
children aged eight and nine years, lifetime and current prevalence 
of wheeze were both significantly higher in children from low 
socioeconomic status 2 . 

Watkins, et al., (1986) reported high consultation rates 
for respiratory illness in children whose fathers were in manual 
occupations. This association was not explained by crowded home 
conditions or parental smoking 3 . Gardner, et al., (1984) reported 
significantly higher rates of lower respiratory disease in infants 
of low socioeconomic status 4 . 

Cross-infection also plays a role in the incidence of 
children's respiratory disease. For instance, in a 1988 paper, 
Koo, et al., reported that among Japanese and Hong Kong Chinese 
women, there was a highly significant correlation between the 
frequency of maternal respiratory illness and the frequency of 
respiratory illness in her children 5 . 
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Cross-infection may be relevant to the reports of 
associations between day care attendance and respiratory illness. 
Anderson, et al., (1988) reported that care outside the home (day 
care) is an important factor for acquiring lower respiratory tract 
illness and infectious diseases in children under two years of 
age®. Gardner, et al., (1984) also noted significantly higher rates 
of lower respiratory disease among day care infants 4 . Fleming, et 
al., (1987) reported an increased risk for upper respiratory tract 
infection associated with day care attendance?. 

Familial characteristics and genetics may also act as 
confounders. For instance, in a 1982 publication, Lebowitz, et 
al., report that an observed relationship between children's 
pulmonary function and parental smoking disappeared when household 
aggregation of body mass was taken into account 8 . Another Lebowitz, 
et al., study (1984) also reported that there was "no remaining 
independent aggregation of pulmonary function measurements" after 
familial aggregation of body habitus was controlled for 9 . Genetic 
predisposition may play a role in respiratory illness and pulmonary 
function* 8 ; although cross-infection is also involved 11 . 

"Lifestyle" may also act as a confounder. A study in 
Copenhagen (Holma and Winding, 1977) examined 109 social, medical, 
housing, and hygiene factors on morbidity. The best predictors 
for health were "thriving" (satisfaction), followed by "housing 
standard" and "personal hygiene." The authors reported no effect 
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of parental cigarette smoking on the respiratory health of young 
children 12 . A survey of 314 nonsmoking Hong Kong Chinese women 
and their children and 243 Japanese women and their children 
reported that chronic cough and sputum symptoms were at least 10 
times more prevalent in Hong Kong 5 . This observation was attributed 
to occupational exposure to dust or fumes and household crowding 
among the Hong Kong mothers. 
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PARENTAL SMOKING: CONFOUNDING VARIABLES 
Access to medical care 
Age of mother 
Air pollution 
Birth weight 
Breast feeding 
Cooking practices/type 
Day care attendance 
Diet 

Family history of illness 
Family size 
Gender of child 
Genetic determinants 
Heating type 
Home dampness 

Hospital spread of illness 
Household pets 
Newborn illnesses 
Nurture 
Overcrowding 
Parental education 
Parental infections 
Place of residence 
Seasonal variation 
Skin test reactivity (allergy) 
Socioeconomic status 
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I. HEALTH CLAIMS 


• The claim that exposure to environmental tobacco smoke (ETS) 
in the workplace causes disease in nonsmokers is not justified 
on a scientific basis. 

Exposure 

• Measurements taken in offices, workplaces and public places 
indicate that the contribution of tobacco smoke to indoor air 
is minimal. 1 For example, typical nicotine measurements (which 
are particularly revealing because nicotine is unique to 
tobacco smoke) range from an exposure equivalent of 1/100 to 
1/1000 of one filter cigarette per hour. 2 In other words, a 
nonsmoker would have to spend from 100 to 1000 hours in an 
office, restaurant or public place in order to be exposed to 
the nicotine equivalent of just one cigarette. 

Lung Function 

• A 1980 report 3 which concluded that nonsmokers exposed to 
tobacco smoke at work for 20 or more years had reduced function 
of the small airways compared to nonsmokers not so exposed 
still receives considerable attention, although it was heavily 
criticized for questionable data acquisition and analysis. 4 
In contrast, a more recent study of 1,351 German office workers 
reportedly found "no evidence" that everyday exposure to 

- 1 - 
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tobacco smoke in the office or at home leads to an essential 
reduction of lung function in healthy adults. 5 

Luna Cancer 

• Nine of the published studies on spousal smoking and lung 
cancer examined workplace exposure to ETS and the incidence 
of lung cancer in nonsmokers. 6 Not one of the studies provides 
adequate support for an association between ETS exposure in the 
workplace and lung cancer. 

h ll ^rSY. 

• One of the most widespread beliefs, especially in the workplace 
setting, is that some nonsmokers are "allergic" to tobacco 
smoke. Scientific researchers, however, have not identified 
specific allergens in tobacco smoke. 7 Thus, while some 
individuals may react to the sight or smell of tobacco smoke, 
this does not mean that they are experiencing an w allergic" 
reaction to it. 
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II. SICK BUILDING SYNDROME 


Because it is visible and easily identified by its aroma, 
environmental tobacco smoke is often blamed for indoor air 
quality problems. Government and private studies of "sick 
buildings" in the United States, Canada and Europe report, 
however, that tobacco smoke may be involved in only two percent 
to five percent of the buildings investigated for complaints 
about air quality. 1 For example, from 1981 through 1987, one 
company studied indoor air quality in 223 different buildings, 
accounting for over 39 million square feet of property, and 
found that ETS was a significant concern in only 10, or 4%, 
of the buildings [Robertson, 1988]. In another SBS database, 
smoking was implicated as a major contributor to complaints 
in only 12 of 408 (<3%) of the buildings surveyed [Collett, 
1989]. The National Institute for Occupational Safety and 
Health (NIOSH) investigated more than 200 "sick" buildings 
and found that tobacco smoke was the source of claimed 
discomfort in only 2% of the buildings investigated. 
Ventilation problems were associated with half the complaints; 
outdoor air was considered a bigger problem than ETS [Melius, 
1984]. Other investigators concluded that bacterial and 
fungal contamination is a major source of indoor air problems 
[Collett, 1989; Robertson, 1988]. 
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Inadequate ventilation exacerbates all indoor air quality 
problems. This suggests that even a total smoking ban is not 
likely to affect comfort problems in 95 to 98 percent of "sick 
buildings." 2 

The majority of indoor air quality problems in "sick buildings" 
have been traced to inadequate fresh air and poor air 
filtration. Because the visibility of tobacco smoke may be an 
indicator of inadequate ventilation, the prohibition of smoking 
serves to mask the real reason for poor indoor air quality— 
lack of proper ventilation. In addition, concentrating on 
tobacco smoke ignores the fact that adequate ventilation should 
always be provided in any enclosed space, regardless of whether 
or not smoking is permitted. 


S' 
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III. YENTINVTI QN 


In 1981, The American Society of Heating, Refrigeration and 
Air-Conditioning Engineers (ASHRAE) issued a ventilation 
standard for public places (ASHRAE 62-1981). 1 The Standard 
established two levels of ventilation, one for areas in which 
smoking was permitted, and another substantially lower rate 
for areas where smoking was prohibited. The Standard was 
recently revised and reissued (ASHRAE 62-1989) with one 
prescribed ventilation rate, regardless of whether smoking 
was permitted or not. The decision to reject separate 
ventilation rates for smoking and nonsmoking areas was 
influenced by two areas of research: (l) The amount of 
ventilation required to remove indoor contaminants produced 
by humans, namely carbon dioxide and body odor, is also 
sufficient to remove typical amounts of ETS; and (2) 
ventilation rates for nonsmoking areas under ASHRAE 62-1981 
were found to be inadequate and permitted airborne substances 
to increase, even in the absence of ETS. 2 

Operating costs for increasing ventilation to meet 
specifications set forth in ASHRAE 62-1989 have been estimated 
at 3-5% over current annual energy expenditures for office 
buildings. Compliance with ASHRAE Standard 62-1989 will 
apparently have little effect on annual energy budgets. 3 
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IV. ACCOMMODATION 


• Since the claim that exposure to tobacco smoke causes disease 
in nonsmokers is not scientifically justified, 1 the real issue 
regarding the "right" to smoke-free air is whether or not 
smoking should be prohibited because some people consider it 
to be an annoyance or nuisance. 

Annoyance : 

• Tobacco smoke may be an annoyance or nuisance to some people, 
but such complaints typically arise in poorly ventilated areas. 
Such complaints are most frequently associated with inadequate 
ventilation and to indoor substances other than ETS [See 
Section II: "Sick-Buildings"J. 

• Regulating a behavior such as smoking merely because some see 
it as an annoyance has undesirable consequences. Numerous 
individual behaviors could fall into the category of 
"annoyances," and to demand restrictions on all those 
potentially "annoying" behaviors is "to call for government 
regulation of everything." 2 

• Such regulations also reject the real possibility that people 
can work things out among themselves and may place a minority 
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of individuals in the position to dictate what is "right" for 
everyone. 

The alternative to intrusive regulation is good manners, common 
courtesy and cooperation between smokers and nonsmokers. This 
alternative preserves the delicate balance of individual rights 
and allows for accommodation of everyone's desires. 
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The Separation Issue. ? 


The 1986 Report of the Surgeon General on ETS suggests that 
separation of smokers and nonsmokers is not effective in 
minimizing the nonsmoker's exposure to ETS. That claim was 
made without scientific support. Indeed, subsequent research 
indicates that simple separation of smokers and nonsmokers 
effectively minimizes ETS exposures for nonsmokers. 1 ” 3 

One recent study reported that the use of designated smoking 
areas reduced exposure to ETS by 95%. 1 Another study of a 
smoking-restricted office building reported that ambient 
nicotine in nonsmoking areas was virtually undetectable, 
suggesting that ETS had a negligible impact on the nonsmoking 
areas of the building. 2 

Canadian researchers, in a series of reports, presented results 
on levels of ETS constituents in offices where smoking was 
regulated and unregulated. They reported no significant 
differences in average ETS constituent levels between 
nonsmoking offices that received recirculated air from 
designated smoking areas and nonsmoking offices that did not 
receive recirculated air. 3 They concluded: 

The results indicate that the provision of a 
designated, but not separately ventilated 
smoking area can effectively eliminate or 
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drastically reduce most components of 
environmental tobacco smoke from nonsmoking 
offices. 


A federally-sponsored study of ETS in aircraft cabins indicat 
that separation of smokers and nonsmokers is an effective mea 
for reducing exposure to ETS. 4 The authors reported that ma 
ETS constituent concentrations in nonsmoking sections we: 
below the limit of detection. Similar results have bet 
reported in other studies. 5 
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